Relationship between HMGB1 and tissue protective effects of HSP72 in a LPS-induced systemic inflammation model.
Heat shock protein 72 (HSP72(a)) exhibits cell- and organ-protective effects in response to inflammation. Moreover, high mobility group box 1 (HMGB1) protein is a lethal mediator of acute inflammation. We examined associations between HMGB1 expression and protective effects observed when whole-body hyperthermia (WH) induces HSP72 in a lipopolysaccharide (LPS(b))-induced inflammation model. Serum cytokine and HMGB1 levels, as well as HSP72 and HMGB1 expression in lung tissue were analyzed after WH treatment. Furthermore, effects of prior induction of HSP72 and silencing of HSP72 on HMGB1 secretion were examined in cultured RAW264.7 cells. Survival improved significantly from 33% in the LPS group to 78% in the WH+LPS group. Interleukin-6, tumor necrosis factor-α, and HMGB1 concentrations were significantly lower in WH-treated rats. Furthermore, inflammation was reduced in lungs of WH-treated rats. Prior induction of HSP72 resulted in significantly decreased HMGB1 secretion by RAW264.7 cells in vitro, while silencing of HSP72 prevented this decrease. Our results suggest that HSP72 induction by thermal pretreatment reduced inflammation and improved survival in the LPS-induced systemic inflammation model. These effects, which were associated with inhibition of HMGB1 expression, potentially involve HSP-mediated inhibition of HMGB1 secretion.